TCT-372: A New Approach to Assess Optimal Viewing Angles for Interventional Stent-procedure from X-ray Coronary Angiography  by unknown
3
2
6
7
(
5
:('1(6'$<6(37(0%(530±30
% -$&&9RO6XSSO% _ 6HSWHPEHU _ 7&7$EVWUDFWV3267(51RQ,QYDVLYH,PDJLQJ
KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
7&7
,QWUDYDVFXODU8OWUDVRXQG3UHGLFWRUVRI1R5HÀRZDIWHU3HUFXWDQHRXV6DSKHQRXV9HLQ
*UDIW,QWHUYHQWLRQ
<RXQJ-RRQ+RQJ*DU\60LQW]0\XQJ+R-HRQJ<RXQJNHXQ$KQ6DQJ:RRN.LP6XQJ
<XQ/HH6HRN<HRQ.LP6HXQJ8N/HH$XJXVWR'3LFKDUG5RQ:DNVPDQ-XQJ&KDHH
.DQJ1HLO-:HLVVPDQ
+HDUW&HQWHURI&KRQQDP1DWLRQDO8QLYHUVLW\+RVSLWDO*ZDQJMX.RUHD5HSXEOLF
RI&DUGLRYDVFXODU5HVHDUFK)RXQGDWLRQ1HZ<RUN1<&KXQJ$QJ8QLYHUVLW\+RVSLWDO
6HRXO.RUHD5HSXEOLFRI,QMH8QLYHUVLW\,OVDQ3DLN+RVSLWDO6HRXO.RUHD5HSXEOLFRI6HRXO
0HGLFDO&HQWHU6HRXO.RUHD5HSXEOLFRI.ZDQJMX&KULVWLDQ+RVSLWDO*ZDQJMX.RUHD
5HSXEOLFRI:DVKLQJWRQ+RVSLWDO&HQWHU:DVKLQJWRQ'&
%DFNJURXQG,QWUDYDVFXODUXOWUDVRXQG,986SUHGLFWRUVRIQRUHÀRZDIWHUSHUFXWDQHRXVFRURQDU\
LQWHUYHQWLRQ3&,IRUVDSKHQRXVYHLQJUDIW69*ZHUHQRWZHOONQRZQ
2EMHFWLYHV:HLQYHVWLJDWHGWKHUHODWLRQVKLSEHWZHHQ,986¿QGLQJVDQGWKHQRUHÀRZSKHQRPHQRQ
DIWHU3&,RI69*OHVLRQV
0HWKRGV:H UHYLHZHGSDWLHQWVZKRXQGHUZHQW ,986JXLGHG3&, IRU 69* OHVLRQV1R
UHÀRZZDVGH¿QHGDVSRVW3&,7,0,JUDGHRUÀRZLQWKHDEVHQFHRIPHFKDQLFDOREVWUXFWLRQ
$QJLRJUDSKLFDOO\GHJHQHUDWHG69*ZDVGH¿QHGDVOXPLQDOLUUHJXODULWLHVRUHFWDVLDLQYROYLQJPRUH
WKDQRILWVWRWDOOHQJWK$QLQWUDOXPLQDOPDVVKDGDOD\HUHGOREXODWHGDSSHDUDQFHHYLGHQFHRI
EORRGÀRZPLFURFKDQQHOVZLWKLQWKHPDVVDQGVSHFNOLQJRUVFLQWLOODWLRQVLPLODU WR WKURPEXVLQ
QDWLYHFRURQDU\DUWHULHV$UXSWXUHGSODTXHFRQWDLQHGDFDYLW\WKDWFRPPXQLFDWHGZLWKWKHOXPHQ
ZLWKDQRYHUO\LQJ UHVLGXDO¿EURXVFDS IUDJPHQW3ODTXHSURODSVHZDVGH¿QHGDV WLVVXHSURWUXVLRQ
WKURXJKWKHVWHQWVWUXWSRVWSURFHGXUH
5HVXOWV2ISDWLHQWVZKRXQGHUZHQWSUHDQGSRVWVWHQWLQJ,986QRUHÀRZZDVREVHUYHGLQ
SDWLHQWVRYHUDOODQGLQRISDWLHQWVWUHDWHGXVLQJGLVWDOSURWHFWLRQGHYLFHV'HJHQHUDWHG69*V
YHUVXV3 DQGDQJLRJUDSKLFWKURPEXVYHUVXV3 ZHUHREVHUYHG
PRUH IUHTXHQWO\ LQ WKH QRUHÀRZ JURXS ,986GHWHFWHG LQWUDOXPLQDO PDVV  YHUVXV 
3FXOSULWOHVLRQPXOWLSOHSODTXHUXSWXUHVYHUVXV3DQGSODTXHSURODSVH
YHUVXV3 ZHUHVLJQL¿FDQWO\PRUHFRPPRQLQSDWLHQWVZLWKQRUHÀRZ,QWKHPXOWLYDULDWH
ORJLVWLFUHJUHVVLRQDQDO\VLVDQLQWUDOXPLQDOPDVV2GGVUDWLR>25@ &,3 
FXOSULWOHVLRQPXOWLSOHSODTXHUXSWXUHV25 &,3 DQGGHJHQHUDWHG69*V
25  &,  3 ZHUH LQGHSHQGHQW SUHGLFWRUV RI SRVW3&, QRUHÀRZ ,Q WKH
VXEJURXSRISDWLHQWVWUHDWHGXVLQJGLVWDOSURWHFWLRQGHYLFHVFXOSULWOHVLRQPXOWLSOHSODTXHUXSWXUHV
25 &,3 SODTXHSURODSVH25 &,3 DQG
GHJHQHUDWHG69*V25 &,3 ZHUHLQGHSHQGHQWSUHGLFWRUVRISRVW3&,
QRUHÀRZ
&RQFOXVLRQV ,986GHWHFWHG LQWUDOXPLQDO PDVV PXOWLSOH SODTXH UXSWXUHV SODTXH SURODSVH DQG
GHJHQHUDWHG69*VDUHDVVRFLDWHGZLWKSRVW3&,QRUHÀRZLQ69*OHVLRQV/HVVDJJUHVVLYHVWHQWLQJ
SURFHGXUHIRU69*OHVLRQVZLWKGHJHQHUDWHGYXOQHUDEOHSODTXHVKRXOGEHFRQVLGHUHGWRDYRLGGLVWDO
HPEROL]DWLRQHYHQLQSDWLHQWVXVLQJGLVWDOSURWHFWLRQGHYLFHV
7&7
$VVRFLDWLRQ2I7KH'LVWDQFH)URP7KH&RURQDU\2VWLXP2I&XOSULW/HVLRQV,Q$FXWH
&RURQDU\6\QGURPHVZLWK3ODTXH5XSWXUH$VVHVVHG%\2SWLFDO&RKHUHQFH7RPRJUDSK\
$QWRQLRV.DUDQDVRV.RQVWDQWLQRV7RXWRX]DV(OHIWKHULRV7VLDPLV0DULD5LJD0DULD
'UDNRSRXORX$QGUHDV6\QHWRV,RDQQLV1WDUODGLPDV(OOL6WHIDQDGL'LPLWULRV7RXVRXOLV
&KULVWRGRXORV6WHIDQDGLV
+LSSRNUDWLRQ+RVSLWDO$WKHQV*UHHFH
%DFNJURXQG5HFHQWVWXGLHVKDYHVKRZQWKDWWKHPDMRULW\RIFXOSULWOHVLRQV&/VLQDFXWHFRURQDU\
V\QGURPHV $&6DUH ORFDWHG LQSUR[LPDOVHJPHQWVRIFRURQDU\DUWHULHV+RZHYHU WKHSDWKRORJLF
VXEVWUDWHRIWKLVGLVFUHSDQF\LVQRW\HWNQRZQ:HLQYHVWLJDWHGLQSDWLHQWVZLWK$&6WKHDVVRFLDWLRQRI
SODTXHUXSWXUHE\RSWLFDOFRKHUHQFHWRPRJUDSK\ZLWKWKHGLVWDQFHRIWKH&/IURPWKHFRURQDU\RVWLXP
0HWKRGV6L[W\FRQVHFXWLYHSDWLHQWVZLWK$&6WKDWXQGHUZHQWFDUGLDFFDWKHWHUL]DWLRQZLWKLQKRXUV
IURPV\PSWRPRQVHWZHUHHQUROOHG2SWLFDOFRKHUHQFHWRPRJUDSK\VWXG\ZDVWKHQSHUIRUPHGLQDOO
&/V,PDJHVZHUHVWRUHGDQGDQDO\VHGRIÀLQH3UHVHQFHRISODTXHUXSWXUHZDVUHFRUGHGDQG¿EURXV
FDSWKLFNQHVV)&7ZDVPHDVXUHGDWWKHWKLQQHVWSDUWRIWKHSODTXHRIFXOSULWOHVLRQV'LVWDQFHIURP
WKHRVWLXPRIWKHFRURQDU\DUWHU\ZDVPHDVXUHGRIÀLQHE\TXDQWLWDWLYHFRURQDU\DQJLRJUDSK\
5HVXOWV 6L[W\ OHVLRQVZHUH H[DPLQHG  RIZKLFKZHUH ORFDWHG LQ WKH/$'  LQ WKH/&[ DQG
 LQ WKH5&$'LVWDQFH IURP WKH RVWLXPZDV PP IRU DOO OHVLRQV PP IRU WKH
/$'PPIRU WKH/&[DQGPPIRU WKH5&$S )RUW\ UXSWXUHGSODTXHV
ZHUHLGHQWL¿HGDWWKH/$'DWWKH/&[DQGDWWKH5&$S 5XSWXUHGSODTXHV
ZHUH ORFDWHGPRUHSUR[LPDOO\ WKDQQRQUXSWXUHGSODTXHV GLVWDQFH IURPRVWLXPPPYV
 S9HVVHO VXEDQDO\VLV UHYHDOHG WKDW WKLV GLIIHUHQFHZDV VLJQL¿FDQW IRU WKH /$'
PPYVSDQGWKH/&[PPYVSEXWQRWIRUWKH
5&$PPYVS 7KHUHZDVDWUHQGIRUFRUUHODWLRQRIWKHGLVWDQFHIURPWKH
RVWLXPZLWKWKHPLQLPDO)&7U S 7KLVFRUUHODWLRQZDVVLJQL¿FDQWIRUWKH/$'U 
SEXWQRWIRUWKH/&[U S RUWKH5&$U S 
&RQFOXVLRQV2XU¿QGLQJVVXJJHVWWKDWSUR[LPDOOHVLRQVLQDFXWHFRURQDU\V\QGURPHVDUHPRUHRIWHQ
DVVRFLDWHGZLWKKLJKULVNPRUSKRORJLFDOFKDUDFWHULVWLFVWKDQGLVWDOOHVLRQV7KHPDMRULW\RIUXSWXUHG
FXOSULWOHVLRQVGHWHFWHGE\RSWLFDOFRKHUHQFHWRPRJUDSK\LVORFDWHGDWVHJPHQWVRIFRURQDU\DUWHULHV
QHDUWKHFRURQDU\RVWLXPDQGIXUWKHUPRUHDWWKH/$'SUR[LPDOORFDWLRQLVDVVRFLDWHGZLWKWKLQQHU
¿EURXVFDS
1RQ,QYDVLYH,PDJLQJ
$EVWUDFW1RV
7&7
$1HZ$SSURDFKWR$VVHVV2SWLPDO9LHZLQJ$QJOHVIRU,QWHUYHQWLRQDO6WHQWSURFHGXUH
IURP;UD\&RURQDU\$QJLRJUDSK\
6KHQJ[LDQ7X*HUKDUG.RQLQJ3HL\XDQ+DR;LDQJORQJ:HL;XGRQJ6RQJ$LKXD&KHQ
-RKDQ+&5HLEHU
/HLGHQ8QLYHUVLW\0HGLFDO&HQWHU/HLGHQ1HWKHUODQGV=KXMLDQJ+RVSLWDO$I¿OLDWHGWR
6RXWKHUQ0HGLFDO8QLYHUVLW\*XDQJ]KRX&KLQD
%DFNJURXQG2SWLPDOYLHZLQJDQJOHVDUHFKDUDFWHUL]HGE\KDYLQJPLQLPDO IRUHVKRUWHQLQJRI WKH
WDUJHWYHVVHOjQGPLQLPDORYHUODSZLWKRWKHUYHVVHOV&XUUHQWO\QRQHRIWKHH[LVWLQJDSSURDFKHVFDQ
SUHGLFWWKHSRVVLEOHRYHUODSWRWKHWDUJHWYHVVHOZLWKRXWUHFRQVWUXFWLQJWKHZKROHFRURQDU\WUHH7KLV
VWXG\DLPVWRSURSRVHDQGYDOLGDWHDQHZDSSURDFKWRGHWHUPLQHRSWLPDODQJLRJUDSKLFYLHZLQJDQJOHV
IURP;UD\FRURQDU\DQJLRJUDSK\
0HWKRGV 7KH WDUJHW YHVVHO ZDV UHFRQVWUXFWHG IURP VHJPHQWHG FRURQDU\ VHJPHQWV IURP WZR
DQJLRJUDSKLF YLHZV HLWKHU ELSODQH RU  PRQRSODQH YLHZV DQG FDQGLGDWH YLHZLQJ DQJOHV ZHUH
FKDUDFWHUL]HGE\KDYLQJPLQLPDOIRUHVKRUWHQLQJWRWKHWDUJHWYHVVHO,QWKHQH[WVWHSDQHZDOJRULWKP
ZDVSURSRVHG WRSUHGLFW WKHSRVVLEOHRYHUODSRI WKH WDUJHWYHVVHODQGRWKHUXQUHFRQVWUXFWHGYHVVHO
VHJPHQWVDQGKHQFHWRH[FOXGHWKRVHYLHZVZKLFKZRXOGUHVXOWLQDQRYHUODS$UHWURVSHFWLYHVWXG\
LQFOXGLQJSDWLHQWVZKRXQGHUZHQWDFRURQDU\LQWHUYHQWLRQDOVWHQWSURFHGXUHZDVVHWXSIRUWKH
YDOLGDWLRQ7KHDFFXUDF\RIRYHUODSSUHGLFWLRQZDVGHWHUPLQHGE\FRPSDULQJWKHSUHGLFWHGUHVXOWV
ZLWKWKHDFWXDODQJLRJUDSKLFSURMHFWLRQVXVHGGXULQJWKHLQWHUYHQWLRQDOSURFHGXUH7KHSHUFHQWDJHVRI
IRUHVKRUWHQLQJIRUWKHYLHZVSURSRVHGE\WKHQHZDSSURDFK6RIWZDUH9LHZLQJ$QJOH69$DQGWKH
YLHZVXVHGGXULQJWKHDFWXDOLQWHUYHQWLRQ([SHUW9LHZLQJDQJOH(9$ZHUHFDOFXODWHGUHVSHFWLYHO\
7ZRH[SHULHQFHGLQWHUYHQWLRQDOFDUGLRORJLVWVHYDOXDWHGWKHVXFFHVVRI69$ZLWKUHVSHFWWR(9$7KH
HYDOXDWLRQUHVXOWVZHUHJUDGHGLQWR¿YHYDOXHVUDQJLQJIURPWRDQGWKHDYHUDJHJUDGHGYDOXHIURP
WKHWZRLQWHUYHQWLRQDOFDUGLRORJLVWVZDVGH¿QHGDVWKHVFRUHSRLQWIRUWKHHYDOXDWHGFDVH
5HVXOWV7KHSURSRVHGRYHUODSSUHGLFWLRQDOJRULWKPVXFFHVVIXOO\SUHGLFWHGWKHRYHUODSSLQJFRQGLWLRQ
IRU DOO  WHVWHG YLHZLQJ DQJOHV 7KH DFFXUDF\ RI RYHUODS SUHGLFWLRQ ZDV  7KH DYHUDJH
GLIIHUHQFHLQ69$DQG(9$ZDV(9$ZDVDVVRFLDWHGZLWKDPXFKKLJKHUSHUFHQWDJHRI
IRUHVKRUWHQLQJWRWKHWDUJHWYHVVHOWKDQ69$YVS7KHDYHUDJHVFRUH
SRLQWIRUHYDOXDWLQJWKHVXFFHVVRI69$ZLWKUHVSHFWWR(9$ZDVSLQGLFDWLQJ
WKDWWKHLQWHUYHQWLRQDOFDUGLRORJLVWVZHUHLQIDYRURIWKHRSWLPDOYLHZLQJDQJOHVGHWHUPLQHGE\WKH
SURSRVHGDSSURDFKUHODWLYHWRWKHYLHZLQJDQJOHVXVHGGXULQJWKHDFWXDOLQWHUYHQWLRQ
&RQFOXVLRQ7KHSURSRVHGDSSURDFKLVDEOHWRDFFXUDWHO\DQGTXLFNO\GHWHUPLQHWKHRSWLPDOYLHZLQJ
DQJOHVIRUWKHRQOLQHVXSSRUWRIFRURQDU\LQWHUYHQWLRQV
7&7
$FFXUDF\DQG5HSURGXFLELOLW\RID1RYHO,QYLYR$XWRPDWLF%RUGHU'HWHFWLRQ6RIWZDUHIRU
WKH$QDO\VLVRI6WHQW1HRLQWLPDO5HVSRQVHLQD)DPLOLDO+\SHUFKROHVWHUROHPLF6ZLQH0RGHO
$UPDQGR7HOOH]5DFKHO/RYHF0D[ZHOO($IDUL$PDU1DUXOD6KDRVRQJ=KDQJ'RXJ
:RRGUXII&KULVWRSKHU3HWHUVHQ<DQSLQJ&KHQJ.U]\V]WRI0LOHZVNL0LFKDHO6$ERRGL
*HQJKXD<L-HQQLIHU&0F*UHJRU*UHJ/.DOX]D*UHJ/.DOX]D-XDQ)*UDQDGD
&DUGLRYDVFXODU5HVHDUFK)RXQGDWLRQ2UDQJHEXUJ1</LJKW/DE,PDJLQJ,QF:HVWIRUG
0$
%DFNJURXQG 2SWLFDO FRKHUHQFH WRPRJUDSK\ 2&7 KDV HPHUJHG DV D SURPLVLQJ HQGRYDVFXODU
LPDJLQJWRROIRUWKHHYDOXDWLRQRIQHRLQWLPDOUHVSRQVHDQGVWHQWHYDOXDWLRQ7KHODWHVW)'$DSSURYHG
2&7V\VWHP&;5/LJKW/DE,PDJLQJ,QFDQDO\]HVWKRXVDQGVRIGDWDSRLQWVVLPXOWDQHRXVO\DWD
UHPDUNDEOHVSHHGZLWKRXW WKHQHHGRISUR[LPDOEDOORRQRFFOXVLRQ7KHV\VWHPSURYLGHVDXWRPDWLF
OXPHQ GHWHFWLRQ DQG QHRLQWLPDO WKLFNQHVV FDOFXODWLRQ :H DLP WR VWXG\ WKH DFFXUDF\ RI &;5
DXWRPDWLFYHUVXVPDQXDOVWHQW2&7PRUSKRPHWULFDQDO\VLVLQDIDPLOLDO+\SHUFKROHVWHUROHPLF6ZLQH
0RGHO)+6
0HWKRGV  FRURQDU\ DUWHULHV RI  )+6 XQGHUZHQW  EDOORRQ RYHUH[SDQVLRQ WR DFKLHYH
HQGRWKHOLDOGHQXGDWLRQ IROORZHGE\VWHQW LPSODQWDWLRQ&;5ZDVXVHGDW WHUPLQDWLRQDWGD\V
DIWHULPSODQWDWLRQ
5HVXOWV2&7IUDPHVZHUHDQDO\]HGSHURSHUDWRU7KHFRUUHODWLRQRIDXWRPDWLFOXPHQGHWHFWLRQ
PPZLWKPDQXDO OXPHQPHDVXUHPHQW PP VKRZHGDKLJKFRUUHODWLRQ U S
6LPLODUUHVXOWVZHUHREWDLQHGZLWK WKHDXWRPDWLFQHRLQWLPDO WKLFNQHVVPPZKHQ
FRUUHODWHGZLWKWKHPDQXDOQHRLQWLPDOWKLFNQHVVPPU S6WHQWDUHDDQDO\VLV
VKRZHG D KLJK FRUUHODWLRQ U  S   KRZHYHU WKHUH ZDV D VWDWLVWLFDO GLIIHUHQFH EHWZHHQ
RSHUDWRUV  YHUVXV PP'LDPHWHUVZHUH DXWRPDWLFDOO\ DVVHVVHG LQ IXQFWLRQ RI WKH
DUHDV/XPHQGLDPHWHUVKRZHGVLPLODUUHVXOWVLQERWKRSHUDWRUVYHUVXVPPZLWKD
KLJKFRUUHODWLRQFRHI¿FLHQWU S6WHQWGLDPHWHUVKRZHGVWDWLVWLFDOGLIIHUHQFHEHWZHHQ
RSHUDWRUVYHUVXVPPKRZHYHUZLWKKLJKFRUUHODWLRQFRHI¿FLHQWU S
&RQFOXVLRQ$OWKRXJKVXEWOHGLIIHUHQFHVZHUHREVHUYHGLQWKHPDQXDODVVHVVPHQWRIVWHQWDUHDWKHUH
LVDKLJKDFFXUDF\DQGUHSURGXFLELOLW\RI&;52&7XVLQJDXWRPDWLFDQGPDQXDOIHDWXUHVLQVWHQW
HYDOXDWLRQ
